Acute vasoconstriction: decrease and recovery of cerebral blood flow after various intensities of experimental subarachnoid hemorrhage in rats.
Immediate vasoconstriction after subarachnoid hemorrhage (SAH) has been observed in a number of experimental studies. However, it has not yet been examined which pattern this acute-type vascular reaction follows and whether it correlates with the intensity of SAH. It was the purpose of the present study to vary the extent of SAH using the endovascular filament model of SAH with increasing filament sizes and to compare the course of intracranial pressure (ICP), cerebral perfusion pressure (CPP), and regional cerebral blood flow (rCBF). Male Sprague-Dawley rats were subjected to SAH using the endovascular filament model. Subarachnoid hemorrhage was induced using a 3-0, 4-0, or 5-0 Prolene monofilament (8 rats in each group). Eight animals served as controls. Bilateral rCBF (laser Doppler flowmetry), mean arterial blood pressure, and ICP were continuously monitored. Thereafter, the rats were allowed to wake up. Twenty-four hours later, the animals were killed, their brains were removed, and the extent of SAH was determined. After induction of SAH, ICP steeply increased while CPP and rCBF rapidly declined in all groups. With increasing size of the filament, the increase of ICP and the decrease of CPP were more pronounced. However, the decline of rCBF exceeded the decline of CPP in all SAH groups. In a number of animals with minor SAH, an oscillating pattern of rCBF was observed during induction of SAH and during early recovery. The disparity between the decline and recovery of CPP and rCBF suggests that acute vasoconstriction occurs even in SAH of a minor extent. Acute vasoconstriction may contribute significantly to a perfusion deficit in the acute stage after SAH. The oscillating pattern of rCBF in the period of early recovery after SAH resembles the pattern of synchronized vasomotion, which has been thoroughly examined for other vascular territories and may yield therapeutic potential.